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(54) TiUe: AN IMPROVED METHOD AND ARRANGEMENT FOR MANAGING CELL RESELECTION IN A TERMINAL FOR A 
CELLULAR SYSTBM 



(57) Abstract 

The object of the invention is an improved method and 
arrangement for controlling the cell reselection made by a teiminal 
of a cellular radio system. Particularly the invention relates to 
cell reselection in a situation where the terminal is connected 
to a special service, such as GPRS service (General Packet 
Radio Service) provided by the current cell. An essential idea 
of the invention is that the base station in advance transmits 
to the terminal information about whether the terminal may 
try cell reselection when required. This information is most 
advantageously transmitted in the signalling message of a certain 
service, such as in the signalling message of the GPRS service. 
Thanks to the invention a terminal connected to a certain service 
obtains information about whether it may directly change the 
serving base station to another base station offering a corresponding 
service, without temporarily accessing the signalling function of a 
lower level system. The invention facilitates the cell reselection 
to be focused so that the loading on the terminal and on the radio 
signalling, which is caused by the measurenricnt of any new cells 
and message transmission, is as low as possible. 
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AO improved me.hod a»d arrangement for managing cel. reseleCion in a ter- 
minal for a cellular system 

The obiect of the invention is an improved method and arrangement for permitting 
The object ot m ^^^.^^1 ^ cellular radio system. The 

5 Radio Service). 

. . H.r.t«nd the background of the invention we first describe as examples 
T:itt ns f^^ ^han ng'^^e active cell in the GSM system (Global System 
prior art solutions tor cnangmg «„ociated GPRS data packet transmis- 

s,on serv,ce F'8"'=J \ ^, ^ ^ nework (CN) and one or more 

—"'""Torr^T^e -e networks are formed by various exchange 
r~Wcr::Mu^ veltiie data transmission t^ciiiUes c» prov^e v^- 
systems wmc comprises switchmg centres MSC (Mo- 

ous j^^. „,^ork elements which in the GSM system 

bile servces ^^''^"^^^^^^^ p,eke. radio communication, the SGSN 
r rS"^ stltNoTer^the GGSN (Gateway GPRS Support Node) and 

ana .he core networks, and via a certain radio access netwck a 
terminal can communicate with several core networks. 
Aterminalofacellnlar radio system always^estos^^^^^^ 

operate (camp) within ^ v^si^al. either a. the base 

based on the measuremem of strength ot the r 
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Stance the CI value commonly used in the cellular GSM network is calculated from 
the equation below: 

Cl:= (A-Max.(B,0)), where 

. A:= average level of the received signal - pi (dB) 
5 - B:= p2 - maximum transmission power of the terminal (dB) 

- pi := allowed minimum value for the received signal 

- p2:= allowed maximum transmission power for a terminal. 

In addition the terminals must measure the reception levels of the broadcast signals 
which they have received, so that they will be able to calculate the CI value of each 

10 received cell. The cell which has the highest calculated CI value is the most advan- 
tageous regarding the radio connection. In order to optimise cell reselection the 
network can also transmit additional parameters which enable the use of so called 
C2 values. A more detailed description is presented in the reference [11]. The base 
stations transmit to the terminals information about the BCCH frequencies used by 

15 the neighbouring cells, so that the terminals will know on which frequencies they 
must listen in order to find the BCCH transmissions of the neighbouring cells. In 
each cell the BCCH channel transmission also contains information about how the 
teraiinals can request random access in the respective cell in order to establish a 
connection. 

20 The cells of the GSM system offer to its user the basic services: voice transmission, 
low-speed data transmission, and various short message services. The operation of 
the GSM system is standardised by ETSI (European Telecommunication Standardi- 
zation Institute). The cells in the GSM system are interleaved regarding their cover- 
age cireas, so that at the cell borders it is necessary to decide which cell the terminal 

25 in question shall use. In non-active mode the terminal decides which cell to camp 
on, but in active mode the decision is influenced, in addition to the quality of the 
connection, also by other factors, for instance by the loading degrees of the cells of 
the network. In the dedicated mode the core network decides which of the two cells 
the terminal shall use, and the timing of the cell change, which it informs to the ter- 

30 minal. According to the ETSI standard, in the dedicated mode terminal can not in- 
dependently access the service of another cell. In the idle mode the terminal decides, 
on the basis of the C1/C2 values which it has calculated for a number of neighbour 
cells, to which cell it shall belong. The actual timing of the cell change either in the 
dedicated mode or in the idle mode is not very important regarding the terminal, be- 

35 cause all cells of the system normally provide the same basic services, and the user 
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of the terminal will not notice the change from one cell to another. 

However, new services are being constntcted on the platform provided by the GSM 
" slm mt these new setvices are able to provide various value-added serv,ces 
o Tuser of a terminals. These services might not be provided over the whole cov- 
It Z of the GSM network, but only in some limited areas. One such serv^e 
lid rOPRS. m the GPRS service area the user of a terminal can choose whether 
hTles the basic GSM services or whether he utilises the value-added set^tces pr^ 
v^d by GPRS. Figure 2 shows the provision of a GPRS serv.ce over a hmtted 
a^ Of the cells in'^tgure 2 the cells I. 3, 6 and S offer ^^^O^^^T'^lZ 
areas bm in all other cells only basic GSM services are avatlable^ The figure also 
^^sth path of a mobile terminal frompointPl to point P7. In the acttve rnode a 
11 bordt regions the cell change may be cont«..led by the network or tt mtgh, 
te clolled by fhe terminal. Thus the following situaUon for a — 

' ;;:vi:::^r:i ^"'Hw^anac^veGPRs.^^^^^^^^ : 

:rte notice that the GPRS services are interrupud for a s orter or U,nger p. 
riod of time during an active session when movmg towards P7. The user will be 
"I^IX *e s^ice interruptions, because in the user's opin.on he .s tnovng 
0 Xte GPRS coverage area made known by the service operator^ Anottter ex^ 
of an undesirable case is that the terminal can not establ.sh a des.red Gm 
r^Lon to a cell supporting the GPRS service when the — 'S^-^^^n^- 
unsuitable place, for instance in f.gure 2. on the d,stance P2 -> P3_ ms srtu^n 
.™,1H occur even when the terminal is located clearly wtthm the GPRS coverage 
,5 def by L network service, if the terminal, due ,„ C1/C2 values are fenced 

^sdect to a cell no. supporting GPRS service. A third inconvement case ts fte 
^o ^ P; which is located at the border of the cells 6 and 7. ~ ^J^* 
terminal has to make repeated cell changes between a cell supporttng GPRS sen^ice 
"ell not supporting GPRS s^ce. This means that the user w. — ^ * 
30 situation where he at certain times has GPRS serv.ce available and at other fmes 
dn have GPRS s«vice available, even though he is at the locatton all the ume. 

The GPRS standards and the proposed revisions to them have » -'^^*;= 

*™ented problem in the following way. The network permtu that a I tenm- 
above presen p ^ ^^,,3 ^, 

nals supporting GPRb and camping riur-i-J values which 

35 expense of other cells. For .his purpose the network can use C3 1/C32 values, whtch 
"rXcribed in more detail in the teference [, .]. Thus a terminal stays as a user of 
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services of a certain cell, even when the received power from a beacon frequency of 
a neighbouring cell is higher than that of the current serving cell according to the 
terminal's measurements, provided that the C-values of the current cell fulfills cer- 
tain criteria and that the serving cell has enough transmission capacity' on hand. 

5 In the example of figure 2 the cells 1, 3, 6 and 8 could be such favourable cells. The 
parameters enabling operation of this kind are called offset parameters. In basic 
GSM the different cells transmit their offset parameters on their beacon frequency. 
The offset parameters for each neighbouring cell might have different values. The 
terminal reads these parameters for a certain selection of neighbor cells so that the 
10 terminal can calculate the C values for each of these cells. In a GPRS supporting 
cell the terminal might receive all necessary offset parameters, also those for neigh- 
bouring cells, from the current serving cells broadcast information, so that the ter- 
minal in this case can calculate the necessary C-values for selected neighbours, 
without reading the neigbours broadcast information on their beacon frequencies. In 

1 5 either way the terminal can use the calculated C-values to determine if it can remain 
a user of its current cell, even though the signal level of a neighbouring cell accord- 
ing to the power level measurements is higher than the signal of the current cell. 
This is true so as long as the C value of another cell does not exceed the C value of 
the cell in question. 

20 A prior art network transmits said offset parameters in the system information mes- 
sages on the BCCH channels fransmitted by the base stations of the cells; in the ba- 
sic GSM system these messages are called SI messages and in the GPRS services 
they are called PSI messages (Packet System Information message). However, the 
level of the received signal varies in an unpredictable way due to the characteristics 

25 of the transmission path. Thus the result from the calculation of the C values can 
also vary in an unpredictable way from one location to the next or just in time, and it 
is therefore difficult to obtain a 100 % certainty about the complete or precise cov- 
erage area of each cell. From time to time this can cause undesired areas, a kind of 
holes, in a planned continuous GPRS coverage area of a number of cells, whereby 

30 said service may be surprisingly missing. Thus, only by favouring cells in the case 
of figure 2 it is not possible to guarantee with a 100 % certainty that GPRS service 
will be available from point PI to point P7 - or maybe even within the area covered 
by cells 1,3, 6 and 8. 

Because the service levels of the neighbour cells are not checked in advance when 
35 operating in a prior art GSM network, then due to a cell reselection the terminal may 
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enter a cell which does not offer the GPRS ser\Mce required by the terminal. The ex- 
ample case in figure 3 presents the operation according to the specifications when a 
terminal performs a cell change. In the initial situation, step 30, the terminal can be 
either in the idle state or in the active state. In step 3 1 the terminal examines the 
need to change the serving cell. The best of six neighbour cells in the terminaFs list 
of neighbour cells is selected, if a need to change the cell is detected, step 32. How- 
ever, before the selection there is no check about which services the selected cell 
supports. In step 33 the terminal performs configuration to the new cell, whereby 
the teraiinal shifts to operate on the frequencies of the new cell and obeys the timing 
information given by the cell. In step 34 the terminal receives the system informa- 
tion SI or PSl of the new cell. In step 35 it is examined whether sufficiently infor- 
mation has been obtained from the new cell. If not, there is a return to step 34. If all 
required information has been received, then there is a move to step 36, where a test 
is made whether the selected cell supports the GPRS service. If the cell supports 
GPRS there is a retum to step 30 and the operation the terminal may continue its 
GPRS service as normally. If the selected cell does not support the GPRS service 
there is a move to step 37, where the desired service is not available to the terminal 
and therefore the terminal may not continue its GPRS service. Thus the prior art op- 
eration supports only the provision of cell based GPRS services, even though the 
user rather would require a regional GPRS service. 

The object of the presented solution is to present a method and an arrangement for 
avoiding the disadvantages of prior art. An essential idea of the invention is that the 
network knows the service level required by a particular terminal as well as the ser- 
vice level and loading situation of the terminal's current cell and its neighbour cells. 
On the basis of this information the network transmits to the terminal via the base 
station serving the terminal, in a so called system information message, information 
about whether the terminal is allowed to perform a special cell access request when 
it desires. This request from the terminal informs the serving base station about its 
desire, to utilize a specific service of its current cell or a neighbour cell. In this way 
the network might provide the service in the current cell or allow or command the 
terminal to change serving cell, so that the terminal in question would get the ser- 
vice required by it. This information is transmitted to the terminal most preferably in 
the signalling message of a certain service, to which certain service the terminal is 
connected. In the same connection or message the terminal is also given information 
about whether it can favour cells providing GPRS service, at the expense of the ba- 
sic GSM cells. Favouring can mean that the terminal remains a user of the current 
cell or changes to be a user of a new cell (cell reselection) supporting GPRS. 



wo 00/67511 



6 



PCT/FIOO/00331 



For instance, when the terminal operates in a cell supporting the GPRS service, then 
the information about whether the terminal when required is allowed to transmit a 
special cell access request to the network is transmitted in the PSI message of the 
packet channel of the GPRS system. In the simplest case the invention can be real- 
ised in the GPRS system by adding information elements to the PSI signalling mes- 
sage of the packet channel, whereby these added elements tell whether the terminal 
can transmit, when required, a special cell access request to its current cell. Also it 
might be indicated in the serving system information whether the use of the special 
access request may is allowed in a neighbouring cell if/when this neighbouring cell 
becomed the serving cell- If the terminal does not operate in a special service, such 
as in the GPRS service, then the information can be transmitted in the system in- 
formation message of the basic system, such as in the SI message. 

Thanks to the invention a terminal operating in a certain service can remain a user 
of its current cell, or directly change the current serving cell to another cell provid- 
ing the corresponding service, without making intermediate cell reselections to cells 
possibly not supporting the required service. Thus for instance a terminal operating 
in the GPRS service does not have to switch-over to receive the system information 
messages on the basic GSM channels transmitted by neighbour base stations in con- 
nection with cell reselection, but the terminal can directly access, on the GPRS 
level, a new cell providing the GPRS service. 

The operation of the terminal in order to find a new cell can be directed more effi- 
ciently than in the prior art if the terminal gets a permission according to the inven- 
tion to transmit, when required, a special cell access request to its cell, and when it 
has got said permission, then it gets information from the network about which of 
the neighbour cells are available to the terminal for cell change. In an arrangement 
according to the invention the terminal transmits to its current base station, associ- 
ated with a special cell access request, the identification and level information 
which it has measured concerning its neighbour cells. According to the needs the 
terminal maintains different lists of such neighbouring cells, which it may access in 
the near future. 

A method according to the invention for controlling the cell reselection of a terminal 
is characterised in that the terminal is authorised to perform a special cell access, 
and that the for the cell reselection required by the special cell access the terminal 
transmits to the base station an additional message which comprises the results of 
the neighbour cell measurements made by the terminal. 
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A base station according to the invention in a cellular radio system is characterised 
in that 

- it comprises means for processing a special cell access request, 

- it comprises information about which base stations are available to the terminal so 
5 that it can move the terminal to be a user/remain a user of one of these base station, 

and 

- it is arranged to include said information and that the terminal is permitted both to 
request a special cell access and to perform a cell reselection, into the signalling 
messages addressed to the terminal. 

10 A terminal according to the invention in a cellular radio system is characterised in 
that it is provided with 

- means for making a special cell access request to the base station of the current 
cell, 

- means for receiving and interpreting cell reselection information from the signal- 
1 5 ling messages transmitted by the base station, and 

- means for performing said cell reselection on the basis of said information. 

The invention further relates to a cellular radio system which is characterised in that 
it comprises information available to the base station, which information concerns a 
number of neighbour cells adjacent to the cell of said base station, and which infor- 
20 mation contains information about the service level provided to the terminals by the 
neighbour cells, whereby said system is arranged, when a special cell access request 
has been received, to transmit said information in a signalling message from the 
base station to the terminal for selecting a new serving cell. 

Some advantageous embodiments of the invention are presented in the dependent 
25 claims. 

An advantage of the invention is that the network can, when required, give a single 
terminal in advance the authorisation to stay as a user of its current cell or to move 
to be a user of a cell which offers GPRS services. In doing so it is possible to pro- 
vide value-added services regionally, instead of the provision of a service based on 
30 individual cells. For the user this means that inconvenient service breaks will de- 
crease substantially when the invention is used. 

According to the invention a particular terminal is able to transmit a special cell ac- 
cess request to its current cell and, when required, to make a cell reselection accord- 
ing to the standard when the terminal is in the so called idle state, in which there is 
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no active data transmission between the terminal and the base station, or according 
to the invention it can also be made during active data transmission. This could make 
the cell reselection faster and also make the cell reselection more flexible compared 
to prior art method. 

5 The invention also furthers the focusing of the cell reselection so that the loading on 
the terminal and on the radio signalling caused by measurements and message re- 
ception regarding any new cells is as low as possible. 

A further advantage of the invention is that when the resources of a certain cell are 
exhausted, then another cell can be allocated to the terminal, and thus a broader ser- 
10 vice can be offered to the terminal. 

The invention is described in detail below. In the description reference is made to 
the enclosed figures, in which: 

Figure 1 shows the basic parts of a GSM netv/ork; 

Figure 2 shows a prior art cell reselection in a GSM, GPRS system; 

1 5 Figure 3 shows in a flow diagram a prior art cell reselection; 

Figure 4 shows a special cell access request according to the invention in a flow 
diagram; 

Figure 5a shows in a signal diagram how the connection between a terminal and the 
network is established, maintained and disconnected when operating in a cell sup- 
20 porting GSM services; 

Figure 5b shows in a signal diagram how the connection between the terminal and 
the network is established and disconnected when operating according to the inven- 
tion in a cell not supporting GPRS service but supporting the special access request; 

Figure 5c shows in a signal diagram how the connection between a terminal and the 
25 network is established, maintained and disconnected when operating in a manner 
according to prior art in a cell supporting GPRS services; 

Figure 5d shows in a signal diagram how the connection between a terminal and the 
network is established, maintained and disconnected when operating according to 
the invention in a congested cell supporting GPRS services; 
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Figure 6 shows cell reselection according to the invention in a GSM, GPRS system, 
and 

Figure 7 shows the basic structure of a terminal according to the invention. 

The contents of the figures 1 to 3 was presented in connection with the description 
of prior art. 

In the following we describe how the special cell access request according to the 
first embodiment of the invention is used in the GSM system when no GPRS service 
is assigned to the terminal in the current cell, whereby it is required that the network 
is able to transmit to the terminal information i.a. about whether the terminal in 
question is permitted to perform a special cell access request and about which other 
conditions the connection must fulfill in order to allow the special cell access re- 
quest to be transmitted to the current cell. Below we present an example showing 
how this information can be transmitted to a terminal in the GSM system in a possi- 
ble SI message or possibly in the GPRS service specific system information mes- 
sages - PSI messages, as expressed by its information elements: 

{OIKADDITIONAL CELL SERVICE INFORMATION :bit()> 
<Special cell access request allowed : bit (1) 
{0|1 <Rxlevel limit : bit()>} 
<Tx or Idle mode : bit (2)> 
<Area indication : bit(2)> 
{0 

<Rxlevel offset : bit()> 

|1 

<Rxlevel offset idle : bit() 
<Rxlevel offset transfer : bit()> 

} 

In the message "Special cell access request allowed" the bit indicates whether the 
network permits or not that the terminal in question transmits the special cell access 
request to the base station of its current cell. The next record "Rxlevel limit" indi- 
cates the limit of the measured signal level of the received beacon frequency of the 
cell, above which limit the signal level must bein order for the transmission of the 
special cell access request to be allowed. The field is optional and can be used for 
indicating a limit value either for the serving cell or the cell(s) which is supporting 
the requested service and which the terminal is requesting the service fi-om. The re- 
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e„„Uin. infon„a,.o„ about wh^^^^ „ ^,^„„,, 

the idle mode and the active mode. These parameters are to be used 
* e g service based cell change or permission to smy on a paruou- 
m connection with e.g. serv i„f„n„ation which the termmal 

1" f :X a P-ia. ecu access request, ei«,er to indicate that 

T ™ a ust n^^^^^^ — • *^ measurem-ts ,t 

I roperaTe on I acceptable level regarding the signal levels in the desired 
Ti :rth the al'd of the offset P~ ^o^— - 

change from the current cell to another cell supportmg the GPRS service. 

. .ig^e 4 Shows in a ^^:::zt::::z:rt^^ 

terminal is made m a case accordmg to m examined whether the 

• r,PRS service need is created m step 40. menu IS cxmmii^ 

vice. The OFKb service uct ^oi>c c*.rvire<? sten 41 If the cell 

^^11 r>f the terminal supports the GPRS services, siep *ti. n u 

- """t Te GPRS servte tCstep 42 makes the normal access r^ues, and when 
supports the GPRS ^^"^^ ^ j,,i„d GPRS services are 

" *^ rnTe '^r^Lt I t^^ed in step 4. that the currem cell does not 

available to *e —1^ in step 43 there is examined the possibilities of a num- 
support GPRS services, men f ^^^^ examined 

ber of adjacent -"^^ ^^tl ^^^ep" <>f P-'"'^ 

oe is may ends up to operate in state 45, where 

any , ^ neighbour cell supporting the GPRS service is 

=rngrrr:^:/rinste^4the.^^^^^^^ 

.rhlt^a:::::: rrnCorfa ^lesLuon accord. 
:r,: he s m . be performed depending on content of the network re 

mg to me sianum . reselection is granted the terminal moves to be 

o"«d :i;:^:c:™ o^L the GPRS services availab. 
i ::: J::^X^^sL the termmal might instead of transmitting the special 
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cell service request to the network, perform a normal cell change to one of the cells 
found acceptable in state 44, if this is permitted by the network according to the op- 
tional reception level limits set in the additional cell service information information 
element. 

The above described special cell access request can be realized either by adding ex- 
tra messages to the available signalling, or by adding parts to already existing sig- 
nalling procedures. Said added information can be transmitted in connection with 
the access request defined in the standards, and it may contain information about the 
desired GPRS service and the identity and level data of the terminal's neighbour 
cells measured by it. 

Figure 5a shows how a connection is basically formed in the GSM system when the 
need to establish a connection originates in the terminal. Figure 5b shows how in- 
formation about the possibility to perform a special cell access request can be in- 
cluded in the signalling regarding service requests, which signalling is defined in the 
ETSI standard, reference [1]. In the example of the figure 5a (basic GSM case) the 
initiative to create a connection comes firom the terminal. The terminal transmits a 
channel request to the network. The network responds with an immediate assign- 
ment, and thus the radio connection between the terminal and the network has been 
created. In the next step the terminal transmits a CM service request to the network.. 
The special cell access request according to the invention can be included in this 
CM servicel request message, in a manner presented later on. When the network has 
received the service request, then in a possible contention resolution it first solves in 
which order the network services are assigned to each of the competing terminals. 
Then on the initiative of the network there is performed an authentication where the 
terminal participating in the connection is identified. The terminal responds to the 
network's request with its own identity. Then there is made a decision conceming 
any ciphering of the connection, and the next phase is transaction phase, and finally 
the network makes channel release when the need for communication has termi- 
nated. 

As said a possible support of the special cell access request can be be realized easily 
by including some additional information in the already existing signalling. In the 
example of the figure 5b the special cell access procedure is started as described in 
the connection with the disclosure of the figure 5a, but after the network has decided 
on a response to the request, this response can be transmitted to the . terminal in a 
disconnect message in the channel release phase. The disconnection procedure used 
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is described more exact later on. 

In the above mentioned process (figure 5a) the special cell access request can be in- 
cluded in the messages defined by the ETSI standards. Table 1 shows which infor- 
mation elements can be included in the service request message according to the in- 
5 vention. Table 1 is based on a table presented in the ETSI publication, reference [2]. 

Table 1; "CM SERVICE REQUEST" -message 



lEI 


In formation element 


Presence 


Format 


Length 




Mobility management 
protocol discriminator 


M 


V 


1/2 




Skip indicator 


M 


V 


1/2 




CM Service Request 
message type 


M 


V 


1 




CM Service type 


M 


V 


1/2 




Ciphering key sequence 
number 


M 


V 


1/2 




Mobile station class mark 


M 


LV 


4 




Mobile identity 


M 


LV 


2-9 


8- 


Priority 


O 


TV 


1 




Special cell access 


O 


TV 


1-10 



The information element "CM Service type" is transformed into an element accord- 
ing to table 2 presented below. Further an information element "Special cell access" 
10 is added to the message, whereby this element has a length of up to ten octets and 
contents, which are shown below in table 3. 

The contents of the information element "CM Service Request" according to the ex- 
isting standard is presented in the ETSI standard, reference [3]. According to the in- 
vention the contents of said table is changed to conform to the table 2 by adding to it 
15 one information element comprising four bits. Table 2 shows as an example one 
possible bit combination "1-1-0-0" of the octet in question concerning the bits 1 to 
4, which can express the special cell access request in question desired by the termi- 
nal. 
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Table 2: The information element ''CM Service Type" according to the inven- 
tion 





Service type (octet 1) 


5 


Bits 






4 3 2 1 






000 1 


Mobile originating call establishment 






or packet mode connection establishment 


10 


00 10 


Emergency call establishment 




0 100 


Short message service 




1000 


Supplementary service activation 




100 1 


Voice group call establishment 




10 10 


Voice broadcast call establishment 


15 


1 100 


Special cell access Request 




All other values are reserved. 



In addition to the special cell access request in the table above the method according 
20 to the invention requires that a new information element is added to the service re- 
quest, whereby the length of this element is preferably ten octets. The new informa- 
tion element according to the invention is called "Special cell access". This new 
element can preferably contain information about which type of service is desired 
by the terminal, the level information RXLEV concerning the neighbour cells meas- 
25 ured on the beacon frequency by the terminal in the idle state, and the base station 
identity code (BSIC) of the neighbour cells. In a system according to the invention 
the terminal transmits information about the most important neighbour cells to the 
network. In this example the most important neighbours could be those providing 
the requested service by the terminal and which fulfills the restrictions set by the 
30 network. Preferably they can be restricted to the four base stations which are the 
most suitable, whereby the information about them can be transmitted in a message 
with the length of ten octets. 

Table 3 shows as an example the contents of the new information element "special 
cell access" according to the invention, which is modified from the table presented 
35 in the ETSI standard, reference [4]. 
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Table 3: The information element "Special cell access" according to the inven- 
tion 



8 


7 


6 


5 


4 


3 


2 


1 






Special cell 
Access lEI 


spare 


access request 


octet 1 


NO- NCELL-M 




RXLEV 


NCELL 


1 






octet 2 


BCCH-FREQ-NCELL- 1 


BSlC-NCELL-1 
(high part) 


octet 3 


BSICC-NCELL-1 
(low part) 


RXLEV-NCELL-2 


octet 4 


RXLEV 
NCELL 
2 

(low 
part) 




BCCH-FREQ-NCELL-2 


BSIC-NCELL- 
2 


octet 5 












(high part) 




BSIC-NCELL-2 
(high peirt) 


RXLEV-NCELL-3 


octet 6 


RXLEV- 
NCELL- 
3 

(low part) 




BCCH- 


FREQ- 


NCELL 


-3 


BSIC- 

NCEL 

L-3 

(high 

part) 


octet 7 


BSIC-NCELL-3 
(high part) 


RXLEV-NCELL-4 
(high part) 


octet 8 


RXLEV-NCELL-4 
(low part) 


BCCH-FREQ-NCELL-4 


octet 9 


BSIC-NCELL-4 


Spare 


octet 
10 



The special cell access request message presented in table 3 contains ten octets. The 
5 first three bits of the first octet can indicate that this concerns a GPRS service re- 
quest. Said bit combination is presented in table 4. The two first bits of the second 
octet indicate how many neighbours' information the terminal wants to transmit to 
the network. In the presented example case the number of octets limits said neigh- 
bour cells to be four. By adding more octets to the message it will be possible to 
10 transmit information of even more neighbour cells. The other bits of the octet 
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transmit the level measurement information RXLEV-NCELL- 1 of the neighbour 
cell 1 . The five last bits of the third octet transmit the frequency information BCCH- 
FREQ-NCELL-1 of the BCCH transmissions of the neighbour cell 1. The three first 
bits of the third octet transmit three bits BSIC-NCELL-1 of the identity of the 
neighbour cell 1 . The three last bits of the fourth octet transmit the last three bits of 
the identity of the neighbour cell 1 . The bits at the beginning of the fourth octet are 
used to transmit the initial part of the level measurement information RXLEV- 
NCELL-2 of the neighbour cell 2, and the other bits of the level measurement in- 
formation of said neighbour cell 2 are transmitted at the end of the octet five. The 
neighbour cell information transmission is continued according to the above de- 
scribed order, so that the identity BSIC-NCELL-4 of the fourth neighbour cell is 
transmitted by the last six bits of the tenth octet. Two unused bits are left at the be- 
ginning of the tenth octet. The information to be transmitted is encoded as defined 
in the ETSI standard, reference [5]. Above example is only one possible way of in- 
dicating to the base station the necessary information in order for the network to be 
able to identify the neighbouring base station. 

The three first bits of the first octet define the nature of the desired access request. 
Table 4 shows one possible available bit combination. Also other bit combinations 
are possible. By transmitting the bit combination "0-0-1" in said octet as described 
the terminal indicates that it desires to access the GPRS service. Also other services 
which will be used in the future can be identified by different combinations of said 
bits. 

Table 4: Contents of the information element "Access request" in octet 1 

Access request (octet 1) 
Bits 
32 1 

0 0 0 Reserved 

0 0 1 Packet data access 

All other values are reserved. 



The network can respond in many different ways to a special cell access request 
transmitted by a terminal. The network can bar the terminal from the special service 
access request service: totally, partially, during a certain time period; or it can per- 
mit a free use of the service. The network can combine said messages with the nor- 



wo op/6751 1 PCT/FlOO/00331 

16 



mal signalling messages addressed to the terminal. One advantageous way is to use 
the normal disconnect procedure (figure 5b), which is described in the ETSI stan- 
dard, reference [6]. The signalling according to the standard can be used in any of 
the situations mentioned above. A message indicating the cause of the disconnection 
5 is associated with this signalling; the information elements of the cause message are 
described in the ETSI standard, reference [7], which is also presented as table 5 be- 
low. 

Table 5: Contents of the information element ''Disconnection cause'' 



8 


7 


6 


5 


4 


3 


2 


1 












Cause 


lEI 










octet 1 








Length of 


cause 


contents 






octet 2 


0/1 
ext 


coding 
standard 


0 

spare 


location 


octet 3 


1 

ext 


recommendation 


octet 3a* 


1 

ext 


cause value 


octet 4 










diagnostic(s) if any 








octet 5* 






















octet N* 



10 The modifications required by the method according to the invention are made in 
the cause value list which is transmitted in the octet 4 of the disconnection message. 
The ETSI standard contains tens of different cause values. Two new codes are 
added to the cause values when the method according to the invention is used; these 
new codes enable the operation of the special cell access request in a cellular GSM 

15 network. Table 6 shows the additions according to the invention which must be 
made to the contents of the table shown in the ETSI standard, reference [8]. The 
presented table 6 does not contain all cause values defined in the standard. The op- 
eration according to the invention is achieved by adding the cause values nos. 7 and 
45 to the list according to the table. 

20 The cause value no. 45 indicates to the terminal that the requested service, here 
GPRS service, desired by it is not available. When the network has transmitted this 
message it may act in different ways. For instance, the network can communicate to 
the terminal in question that said terminal will not be able to repeat the special cell 
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access request as long as it camps within the area of the current cell. Another alter- 
native is that the terminal must wait a certain time before it may repeat the special 
cell access request to the network. 

The new cause value no. 7 of the disconnection message can be used in a situation 
5 where the network permits the terminal to access a cell which supports the requested 
service, here GPRS service, or to continue as a user of its former cell supporting the 
GPRS, if the operation is at a level permitted by the offset parameter. In the same 
message the network also transmits to the terminal information about which cell it 
will access, when required. This information regarding the new cell is transmitted in 
10 the octets 5 and 6 of table 5, for instance so that the BSIC code of the new cell is 
transmitted in the bits 1 to 6 of the octet 5. The bits 7 and 8 of octet 5 and the bits 1 
to 8 of octet 6 transmit the beacon frequency used by the new cell. Then there is a so 
called cell reselection, which in a system according to the invention can be made 
according to the existing standard. 
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Table 6: Cause values used in connection with Disconnect messages 



Cause class 
7 6 5 


Cause value 
>i o o 1 


v^ause num. 


Cause 


Til o OTT^ o ^ I o 
LylagnObLlCb 




0 0 0 


0 0 0 1 


1 


Unassigned 


iNOte y 










numoer 












(unal 1 ocated) 






0 0 0 


0 0 11 


3 


No route to 


Note 9 










destination 






0 0 0 


0 110 


O 


cnannei 












unacceptable 






0 0 0 


0 111 


7 


cell reselect order 


Note X 




0 0 0 


10 0 0 


o 
o 


Operator 












determined barring 










io 












^ 1 












D 1 








0 1 0 


0 0 10 


34 


No circuit/ 


iNote 1 










channel available 






0 10 


A 1 1 A 

0 1 1 u 


Jo 


iNeiworK oui oi 












order 






0 10 


1 A A 1 

10 0 1 


41 


Temporary failure 






U 1 u 


1 A 1 n 
1 U 1 u 


AO 














mem congcsiion 






0 10 


1 A 1 1 

10 11 


4J 


A.ccess miormaiion 


jNoie o 










aiscaraeu 






0 1 0 


1 1 A A 
1 1 U U 


44 


requesiea 












nirpiiit/r'hj^nn^l riAt 












avalaible 






0 1 0 


110 1 


45 


requested packet 












service/cell request 












not available 






0 1 0 


1111 


47 


Resources un- 












available. 












unspecified 










49 
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Figure 5c shows how a connection is established according to prior art in a case 
where the terminal is connected to a cell supporting GPRS packet data transmission 
service. When the connection has been established according to the standard the 
terminal transmits to the network on the PRACH channel (Packet Random Access 
CHarmel) a request to establish the actual packet mode connection, as defined in the 
ETSI standards, references [9] and [10]. On the basis of the loading situation the 
network may either accept the packet mode connection access request, or reject it. If 
the access request is accepted the operation continues in the manner defined by the 
standards, whereby the network transmits on the PAGCH channel (Paging and Ac- 
cess Grant CHannel) to the terminal a permission to assign resources in order to 
transmit data packets towards the network. According to the standards the operation 
in question may be performed either in one step or in two steps, but that does not 
affect the process according to the invention. If the resources of the cell in question 
at the moment are insufficient for establishing a connection, then no resources can 
be assigned to be used by the terminal. Then the terminal must wait for a period 
specified by the network before it may make a new request to establish a connection 
in the cell in question. 

Figure 5d shows how the situation can be improved in a cell suffering from lacking 
resources by acting according to the second embodiment of the invention. A radio 
path connection is established between a terminal and the network in the prior art 
manner. Then the terminal transmits according to the standard a packet channel re- 
quest. If the cell does not have resources for the terminal in order to use the GPRS 
packet data services, then according to the standard the network transmits to the 
terminal on the PCCCH channel (Packet Common Control CHannel) a packet ac- 
cess reject message. In the operation according to the second embodiment of the in- 
vention the idea to offer the terminal a possibility to access another cell is included 
in said packet access reject message by including in said message a request to 
transmit the neighbour cell measurement information to the base station. The addi- 
tion according to the invention is made in a message addressed to a particular, single 
terminal. Below there is an exemplary illustration of how the additional information 
required by the invention can be transmitted to a particular terminal in the packet 
access reject message, as expressed by its information elements: 
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<Packet Access Reject message content> ::= 
<MESSAGE_TYPE: bit(6)> 
<PAGE_MODE : bit(2) 
<Reject : Reject struct> 
<spare padding> 
<Reject struct> 

{L<TLLI :bit(32)> 
|H{L<Packet Request Reference : 
Packet Request Reference IE 
|H <Global TFI :Global TFI IE>} } 
{0|1 <WAITJNDICATION :bit(8) 

<WAITJNDICATION_SIZE : bit(l) 
{0|1 <Measurement Report Request :bit(2)>} 
{ 0| 1 <Reject :Reject struct> } ; 

The information element "MESSAGE^TYPE" indicates with six bits the nature of 
the message. The information element "PAGE_MODE" indicates with two bits the 
nature of the transmitted request; whether it concerns a normal paging, an extended 
paging, paging reorganization, or a previously sent request. The modification re- 
quired by the invention is included in the next section "Reject struct" of the message 
with a information element "TLLI" (Temporary Logical Link Identity) at the begin- 
ning having a length of 32 bits, whereby this element contains the temporary iden- 
tity number of the terminal. Information about which reference number is assigned 
to the packet mode data connection is transmitted in the information element 
"Packet Request Reference". The information element "Global TFI" (Temporary 
Flow Identifier) defines a particular transmitted data packet. The next information 
element "Waitjndication" indicates with eight bits how long the terminal must wait 
before it may transmit a new packet channel access request. Said time varies be- 
tween 0 and 255 seconds. The next information element "Wait-Indication_Size" in- 
dicates the time unit used in the previous information element: "0" means seconds 
and "1" means a time unit with a length of 20 milliseconds. The next information 
element according to the invention, "Measurement Report Request" having a length 
of two bits, must be added to the message so that the system will operate according 
to the invention. The bit combination "0-0" orders the terminal to transmit to the 
network one measurement report which contains the level measurement information 
for the neighbour cells. The bit combination "0-1" orders the terminal to transmit 
two measurement reports. 
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When the terminal has transmitted the requested level measurement information of 
the neighbour cells to the base station of its current celL then on the basis of the 
measurement results received by the network it can transmit to the terminal an order 
to change the cell (Cell Change Order) to a cell, which supports the GPRS packet 
data transmission service and whose loading permits the new terminal to be served 
by it, and which according to the level measurement information operates on an ac- 
ceptable level, at least as estimated on the basis of the given offset parameters. Then 
the special cell access function presented in figure 5d is completed. From here on- 
wards the operations for establishing a connection, data transmission and disconnec- 
tion is according to existing specifications, as was presented in cormection with fig- 
ure 5c. Operation in a manner according to the second embodiment of the invention 
enables the network to control the resources offered by the different base stations so 
that as many terminals as possible can utilise the GPRS packet data transmission 
services within a certain geographical area. Thus the whole network uses its re- 
sources more efficiently compared to the prior art operation which is able to offer a 
cell based service only. 

Figure 6 shows how the method according to the invention improves the availability 
of the GPRS services compared to the situation presented in figure 2. In the system 
according to the invention the network transmits to an psuticular terminal informa- 
tion about the neighbour cells around it. In the same way information about that the 
particular terminal is authorised to transmit, when required, a special cell access re- 
quest in the above described manner, is transmitted to the terminal, if it gets in the 
area of a cell which does not support the GPRS services, or if the resources of the 
current cell are not sufficient to serve the terminal in question on a service level 
which it desires. Thus on the path P1->P7 the terminal can use the GPRS services of 
the cell 1 up to the point P21. On the distance P21->P31 the terminal can not be of- 
fered GPRS services, and thus it must accept the basic GSM services. However, al- 
ready at point P31 the terminal is able to transmit a special cell access request to its 
current cell, whereby it will be offered the GPRS services of the cell 3 when the 
loading of cell 3 makes this possible. The next time the GPRS services are lacking 
on the distance P41 -> P61. On the rest of the path up to the end point P7 the GPRS 
services are available to the terminal. In a prior art system it is not possible to tell 
with certainty which cell, 6 or 7, the terminal will use in point 7. When the method 
according to the invention is used the terminal MS can with certainty stay as a user 
of the cell 6 which supports the GPRS services. In unfavourable conditions the net- 
work can use the already existing (the C values and their parameters described 
above) or any other new means in order to prevent unnecessary cell reselections. 
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Figure 7 shows in a simplified block diagram a terminal according to the invention, 
preferably a mobile station 700, and how it is connected to a cellular telephone net- 
work. The mobile station comprises an antenna 701 for receiving the radio fre- 
quency signals or RF signals transmitted by the base stations. A received RF signal 
5 is directed with the switch 702 to the RF receiver 711, where the signal is amplified 
and converted into a digital form. Then the signal is detected and demodulated in 
the block 712. The block 713 performs deciphering and deinterleaving. Then the 
block 730 performs the signal processing. The received data can be stored as such in 
the memory 704 of the mobile station, or alternatively the processed packet data is 
10 transmitted after the signal processing to any external device, such as a computer. 
The control unit controls the above mentioned reception blocks according to a pro- 
gram stored in the unit. 

The tr2msmission operation from the mobile station is performed for instance in the 
following way. Controlled by the control unit 703 the block 733 performs any signal 

15 processing of the data, and the block 721 performs interleaving and ciphering of the 
processed signal to be transmitted. The encoded data is formed into bursts, block 
722, whereby in the block 723 the bursts are modulated and amplified into an RF 
signal to be transmitted. The RF signal to be transmitted is directed to the antenna 
701 via the switch 702. The control unit 703 controls also the above mentioned 

20 processing and transmitting functions. 

In a terminal shown in the figure 7 the essential parts regarding the invention are i.a. 
the reception blocks 71 1 - 713, which are prior art per se, through which the termi- 
nal receives, demodulates and decodes the messages transmitted by the base station 
and measures the signal power levels of the received signals, and the control block 

25 703 which processes the information contained in the messages and controls the 
functions of the terminal. A part of the terminars memory 704 must allocated for 
information concerning neighbour cell reselection, this information being the infor- 
mation about the BCCH frequencies of the neighbour cells and about the service 
level offered by them. For the same purpose it is of course possible to use a detach- 

30 able memory means associated with the terminal, such as a SIM card known per se. 
With the aid of the transmission blocks 721 - 723 the terminal transmits the special 
cell access request and the messages associated with cell reselection to the base sta- 
tions. 

Compared to prior art the invention imposes rather insignificant requirements on the 
35 equipment of the base stations and the terminals. The base station 751 and/or the 
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base station controller 752 have at their disposal a data base (not shown in figure 7), 
which contains the information about the neighbour cells and the BCCH frequencies 
used by them, as well as about the service level provided by them, such as their abil- 
ity to provide GPRS services. The operator generally has so called OM facilities 
5 (Operation & Maintenance) for changing the contents of these data bases on a so 
called static or permanent basis (for instance when a new base station is commis- 
sioned adjacent to older base stations), or dynamically (for instance when some ad- 
jacent base station is run down for maintenance). The prior art base stations generate 
and transmit messages of many different kinds, so that with the aid of prior art 
10 means 751, 752 it is possible to generate and transmit messages which relate to the 
information contained in the data base. 

The above presented embodiments are of course exemplary, and they do not limit 
the application of the invention. Particularly it must be noted that even if the above 
presented examples are associated with the GSM and GPRS systems it is possible to 

15 apply the system in any other digital cellular system. Particularly we can mention 
DCS 1800 (Digital Communications System at 1800 MHz), IS-54 (Interim Standard 
54) and PDC (Personal Digital Cellular). Particularly in the future so called third 
generation digital cellular systems the service level offered by the cells to the termi- 
nals may vary considerably from one cell to the next one. Proposals for the third 

20 generation systems are UMTS (Universal Mobile Telecommunications System) and 
FPLMTS/IMT-2000 (Future Public Land Mobile Telecommunications System / 
International Mobile Telecommunications at 2000 MHz). In these plans the cells are 
divided according to size and properties into cells of various sizes, and as an exam- 
ple of the service level we can use the data transmission rate. The highest data 

25 transmission rate is offered in picocells and the lowest in macrocells. The cells may 
be located partly or totally superimposed, and there may be terminals of different 
kinds, whereby all terminals are not necessarily able to utilise the service level of- 
fered by all cells. Thus the invention can be applied to transmit various information 
about the different services supported by the neighbour base stations as service sig- 

30 nailing messages. 
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Claims 

1. A method for controlling cell reselection in a service network, in which 
method 

- a base station (BS, 751) transmits to a terminal (MS, 700) information about the 
5 current cell and about at least one neighbour cell, 

- the terminal performs neighbour cell measurements for cell reselection, and 

- a decision conceming cell reselection is made on the basis of said measurement 
results, the loading situation of the network, and the service requirements of the 
terminal, 

0 characterised in that the terminal is authorised to perform a special cell access, and 
that the for the cell reselection required by the special cell access the terminal 
transmits to the base station an additional message which comprises the results of 
the neighbour cell measurements made by the terminal. 

2. A method according to claim 1, characterised in that the neighbour cell 
5 measurement information is transmitted on the basis of a transmission request ad- 
dressed by the network to the terminal. 

3. A method according to claim 2, characterised in that said request for the 
transmission of the neighbour cell measurement results is transmitted in a GPRS 
service network in a signalling message to the terminal, at least partly as following 

20 information elements: 

<Packet Access Reject message content> ::= 
<MESSAGE_TYPE: bit(6)> 
<PAGE_MODE : bit(2) 
<Reject : Reject struct> 
25 <spare padding> 

<Reject struct> :~ 

{L<TLLI :bit(32)> 
|H{L<Packet Request Reference : 
30 Packet Request Reference IE 

|H <Global TFI iGlobal TFI IE>}} 
{Ojl <WAIT_INDICATION :bit(8) 

<WAITJNDICATION_SIZE : bit(l) 
{Oil <Measurement Report Request :bit(2)>} 
35 {0|1 <Reject -.Reject struct>}; 
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4. A method according to claim 3, characterised in that when in said signalling 
message the information element "Measurement Report Request" has a bit combina- 
tion "0-0" it means the transmission of one report about the neighbour cell meas- 
urements to the base station, and when the bit combination is ''0-1" it means the 

5 transmission of tvvo reports about the neighbour cell measurements to the base sta- 
tion. 

5. A method according to claim 1, characterised in that the information about 
permitting a special cell access is transmitted to the terminal as a message relating to 
the particular terminal. 

10 6. A method according to claim 5, characterised in that said information about 
permitting a special cell access is transmitted in the GSM service network in the 
SI/PSI message to the terminal, at least partly as following information elements: 

{0| 1 <ADDITIONAL CELL SERVICE INFORMATION :bit()> 
<Special cell access request allowed : bit (1) 
15 {0|1 <Rxlevel limit : bit()>} 

<Tx or Idle mode : bit (2)> 
<Area indication : bit(2)> 
{0 

<Rxlevel offset : bit()> 

20 |1 

<Rxlevel offset idle : bit() 
<Rxlevel offset transfer : bit()> 

} 

7. A method according to claims 1 and 5, characterised in that the authorisation 
25 to a special cell access is assigned on the basis of a special cell access request 

transmitted by the terminal to the base station. 

8. A method according to claim 7, characterised in that the neighbour cell 
measurement information is transmitted on the initiative of the terminal in connec- 
tion with the special cell access request. 

30 9. A method according to claim 8, characterised in that performing a special cell 
access request is permitted to the terminal when it is connected to a special service. 

10. A method according to claim 9, characterised in that the special service re- 
quired by the terminal is the GPRS service. 
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11. A method according to claim 7, characterised in that pemiission to make a 
special cell access request is given to the terminal on a regional basis. 

12. A method according to claim 7, characterised in that the network realises a 
cell reselection according to the special cell access request if this is permitted by the 

5 offset parameters of that cell, in which the terminal requires to remain a user/which 
the terminal requests to access as a user. 

13. A method according to claim 7, characterised in that the special cell access 
request made by the terminal to the base station of its current cell comprises a cell 
reselection request. 

10 14. A method according to claim 7, characterised in that the special cell access 
request made by the terminal to the base station of its current cell comprises a re- 
quest to remain a user of its current cell. 

15. A method according to claim 13 or 14, characterised in that said special cell 
access request is included in the information element "CM service type" of the ser- 

1 5 vice request message transmitted by the terminal. 

16. A method according to claim 15, characterised in that the four bit combina- 
tion "1-0-1-0" of said information element represents a special cell access request. 

17. A method according to claim 13 or 14, characterised in that an information 
element "Special cell access" is added to the service request message transmitted by 

20 the terminal in order to realise said special cell access request. 

18. A method according to claim 17, characterised in that said information ele- 
ment comprises information about how many neighbour cells' information are in- 
cluded in the message, the identity code (BSIC) of said neighbour cells, information 
about the beacon frequencies of said cells and the level measurement information 

25 (RXLEV) of the signals transmitted by the base stations of said cells. 

19. A method according to claim 18, characterised in that the number of said 
neighbour cells is four. 

20. A method according to claim 1, characterised in that when a base station of 
the cellular network has received a special cell access request from a terminal it de- 

30 cides whether it will permit the operation required by said special cell access request 
to be executed, and transmits the information about the decision it made in the sig- 
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nailing message to said terminal. 

21. A method according to claim 20, characterised in that said decision is trans- 
mitted to the terminal in the disconnect message of the GSM signalling. 

22. A method according to claim 21, characterised in that the disconnect message 
contains as a cause value the information that either the required operation is per- 
mitted, or that the required operation is prevented. 

23. A method according to claim 22, characterised in that said information is in- 
cluded in the disconnect message in the information element "cause value" of the 
disconnection cause. 

24. A method according to claim 23, characterised in that in the information ele- 
ment "cause value" the message number 7 and its value "0-0-0-0-1-1-1" permits the 
requested operation, and that in the information element "cause value" the message 
number 45 and its value "0-1-0 1-1-0-1" prevents the requested operation. 

25. A method according to claim 21, characterised in that the disconnect message 
contains information about the identity code (BSIC) of and the beacon frequency 
used by that base station, which the terminal is permitted to access as a user/in 
which the terminal is permitted to stay as a user. 

26. A method according to claim 25, characterised in that the information about 
the identity code (BSIC) and the beacon frequency of a base station are included in 
the information element "diagnostic(s) if any". 

27. A base station (BS, 751) of a cellular radio system, the base station comprising 
means for providing a certain service (GSM, GPRS) and means for generating and 
transmitting signalling messages to terminals (MS, 700), characterised in that 

- it comprises means for processing a special cell access request, 

- it comprises information about which base stations are available to the terminal so 
that it can move the terminal to be a user/remain a user of one of these base station, 
and 

- it is arranged to include said information regarding both a permitted special cell 
access request and a cell reselection, into the signalling messages addressed to the 
terminal. 
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28. A base station according to claim 27, characterised in that said signalling 
message is transmitted as a signalling message according to a certain service. 

29. A base station according to claim 27 or 28, characterised in that said service 
is the GPRS packet data transmission service. 

30. A terminal (MS, 700) of a cellular radio system, the terminal being provided 
with means for accessing a certain service (GSM, GPRS) and comprising means for 
receiving signalling messages from base stations (BS, 751) and means for making 
measurements relating to particular cells in order to find a suitable cell for making a 
special cell access request, characterised in that it is provided with 

- means for making a special cell access request to the base station of the current 
cell, 

- means for receiving and interpreting cell reselection information from the signal- 
ling messages transmitted by the base station, and 

- means for making said cell reselection on the basis of said information. 

31. A terminal according to claim 30, characterised in that it comprises means for 
receiving signalling messages according to a certain service (GPRS), and that said 
signalling message is a signalling message according to the certain service. 

32. A terminal according to claim 30 or 31, characterised in that said service is 
the GPRS packet data transmission service. 

33. A cellular radio system comprising base stations (BS, 751) and cells (1 - 8) re- 
lated to the base stations, and terminals (MS, 700), and in which system 

- the base stations are provided with means for generating and transmitting mes- 
sages as signalling messages to the terminals, and 

- the terminals are arranged to operate on a certain service level (GSM, GPRS) and 
to receive signalling messages from the base stations, 

characterised in that it comprises information available to the base station concern- 
ing a number of neighbour cells adjacent to the cell of said base station and contain- 
ing information about the service level provided to the terminals by the neighbour 
cells in said neighbour cells, whereby said system is arranged to transmit, after a 
special cell access request has been received, said information from the base station 
in a signalling message to the terminal for selecting a new serving cell. 
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34. A cellular radio system according to claim 33, characterised in that 

- the base stations are provided with means for generating and transmitting mes- 
sages as signalling messages of a certain service level to the terminals, 

- the terminals are arranged to operate on a certain service level (GPRS) and to re- 
ceive signalling messages of a certain service level from the base stations, and 

- said signalling message is a signalling message according to a certain service 
(GPRS). 
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